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(57)  This electronic device may comprise: a housing
comprising a first housing and a second housing for
containing at least a part of the first housing and guiding
a sliding movement of the first housing; a flexible display
comprising a first display area and a second display area
extending from the first display area; and an integrated
support structure for supporting at least a part of the
second display area. The support structure may com-
prise a plate portion and multiple bar-shaped portions
which protrude from the plate portion in parallel to each
other, and which are disposed in parallel to the plate
portion. The plate portion and the multiple bar-shaped
portions may be formed from a single integrated struc-
ture. Each of the multiple bar-shaped portions may in-
clude a second portion extending from the plate portion
and a first portion extending from the second portion. The
second portion may be formed to have a width smaller
than that of the first portion. The plate portion may be
positioned between the multiple bar-shaped portions and
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Description
[Technical Field]

[0001] One or more embodiments of the disclosure
relate to an electronic device including a support struc-
ture.

[Background Art]

[0002] As information and communication technology
and semiconductor technology have developed, various
functions are being integrated into a single portable
electronic device. For example, an electronic device
may implement various functions, such as entertainment
function (e.g., game function), multimedia function (e.g.,
music/video replay function), communication and secur-
ity function for mobile banking, schedule management
function, and e-wallet function, in addition to communi-
cation function. Such electronic devices have been min-
iaturized to be conveniently carried by the user.

[0003] As mobile communication service is extended
to include multimedia service, it is necessary to increase
the size of the display of the electronic device in order to
allow users to fully utilize the multimedia service. How-
ever, the size of the display of the electronic device isina
trade-off relationship with the miniaturization of the elec-
tronic device.

[Detailed Description of the Invention]
[Technical Problem]

[0004] According to an embodiment, an electronic de-
vice may include housings including a first housing and a
second housing configured to accommodate at least a
portion of the first housing and guide sliding of the first
housing, a flexible display including a first display area
and a second display area extending from the first display
area, and a monolithic support structure configured to
support at least a portion of the second display area. The
support structure includes a plate part and a plurality of
bar-shaped parts protruding side by side from the plate
part and disposed parallel to the plate part. The plate part
and the plurality of bar-shaped parts are formed from a
single monolithic structure. Each of the plurality of bar-
shaped parts includes a second portion extending from
the plate part and a first portion extending from the
second portion, and a first width of the first portion is
greater than a second width of the second portion. The
plate part includes a plurality of openings located be-
tween adjacent ones of the bar-shaped parts.

[0005] Accordingtoan embodiment, a method of man-
ufacturing a support structure used in a device may
include forming a plurality of bar-shaped parts by cutting
atleast a portion of a second surface of a support material
comprising a first surface and a the second surface
opposite to the first surface, forming a plurality of protru-
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sions by cutting at least a portion of the a side surface
connecting the first surface and the second surface of the
support material, and forming a first area by etching at
least a portion of the support material. Each of the plur-
ality of bar-shaped parts may include a second portion
extending from the second surface and a first portion
extending from the second portion, and the second por-
tion has a width smaller than afirst width of the first portion
is greater than a second width of the second portion. The
first area may be located between adjacent ones the
plurality of bar-shaped parts and includes a plurality of
openings extending from the first surface to the second
surface.

[0006] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of the
presented embodiments.

[Description of the Drawings]

[0007] The above and other aspects, features, and
advantages of certain embodiments of the present dis-
closure will be more apparent from the following descrip-
tion taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a block diagram of an electronic device
according to an embodiment of the disclosure in a
network environment.

FIG. 2 is a view illustrating a state in which a second
display area of a display according to one of an
embodiment of the disclosure is accommodated in
a second housing.

FIG. 3isaviewillustrating a state in which the second
display area of the display according to one of an
embodiment of the disclosure is exposed to the out-
side of the second housing.

FIGS. 4A and 4B are exploded perspective views of
an electronic device according to an embodiment of
the disclosure.

FIG. 5A is a cross-sectional view illustrating asso-
ciated components of the rack and the gear con-
nected to the motor in the state in which the electro-
nic device according to an embodiment of the dis-
closure is closed. FIG. 5B is a cross-sectional view
illustrating an arrangement relationship of the motor
and the battery in the state in which the electronic
device according to an embodiment of the disclosure
is closed.

FIG. 6A is a cross-sectional view illustrating asso-
ciated components of the rack and the gear con-
nected to the motor in the state in which the electro-
nic device according to an embodiment of the dis-
closure is opened. FIG. 6B is a cross-sectional view
illustrating an arrangement relationship of the motor
and the battery in the state in which the electronic
device according to an embodiment of the disclosure
is opened.
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FIG. 7 is a perspective view illustrating the front
surface of a lattice module according to an embodi-
ment.

FIG. 8 is a perspective view illustrating the rear sur-
face of the lattice module according to an embodi-
ment.

FIG.9is arear view of the lattice module according to
an embodiment.

FIG. 10 is a top view of the lattice module according
to an embodiment.

FIG. 11 is a side view of the lattice module according
to an embodiment.

FIG. 12 is an enlarged view of a portion of the lattice
module according to an embodiment.

FIG. 13 is an enlarged view of another portion of the
lattice module according to an embodiment.

FIG. 14 is a flowchart schematically illustrating a
process of manufacturing a lattice module according
to an embodiment.

FIG. 15is a flowchart illustrating a process of shape-
machining a lattice module according to an embodi-
ment.

FIG. 16 is a view illustrating a plate according to an
embodiment.

FIG. 17 is a view illustrating a lattice module which is
at least partially shape-machined according to an
embodiment.

FIG. 18 is a view illustrating shape-machined protru-
sions according to an embodiment.

FIG. 19is an enlarged view of the protrusions of FIG.
18.

FIG. 20 is a view schematically illustrating a process
of etching a lattice module according to an embodi-
ment.

FIG.21isaviewillustrating a shape-machined lattice
module according to an embodiment.

FIG. 22 is a view illustrating a reinforcement area
according to an embodiment.

FIG. 23 is a side view of the lattice module according
to an embodiment.

FIG. 24 is a rear view of a lattice module in which
lattice areas are formed according to an embodi-
ment.

FIG. 25is an enlarged view of lattice areas according
to an embodiment.

FIG. 26 is aview illustrating lattice areas according to
an embodiment from another angle.

FIG. 27 isaview llustrating areinforcementarea and
lattice areas according to an embodiment.

FIG. 28 is a view showing a portion of an etched
surface of a lattice material according to an embodi-
ment.

FIG. 29 is a view showing another portion of the
etched surface of the lattice material according to
an embodiment.

FIGS. 30A and 30B are views showing the surfaces
of bars having a pattern a predetermined direction-
ality according to an embodiment, respectively.
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FIG. 31 is a side view illustrating a display to which a
lattice module according to an embodiment of the
disclosure is coupled.

FIG. 32is a side view of a lattice module according to
an embodiment of the disclosure.

[Mode for Carrying out the Invention]

[0008] FIG. 1is ablock diagram illustrating an electro-
nic device in a network environment according to an
embodiment of the disclosure.

[0009] Referringto FIG. 1, the electronic device 101 in
the network environment 100 may communicate with an
electronic device 102 via afirstnetwork 198 (e.g., a short-
range wireless communication network), or at least one
of an electronic device 104 or a server 108 via a second
network 199 (e.g., a long-range wireless communication
network). According to an embodiment, the electronic
device 101 may communicate with the electronic device
104 via the server 108. According to an embodiment, the
electronic device 101 may include a processor 120,
memory 130, an input module 150, a sound output mod-
ule 155, a display module 160, an audio module 170, a
sensor module 176, an interface 177, a connecting term-
inal 178, a haptic module 179, a camera module 180, a
power management module 188, a battery 189, a com-
munication module 190, a subscriber identification mod-
ule (SIM) 196, or an antenna module 197. In some
embodiments, at least one of the components (e.g.,
the connecting terminal 178) may be omitted from the
electronic device 101, or one or more other components
may be added in the electronic device 101. In some
embodiments, some of the components (e.g., the sensor
module 176, the camera module 180, or the antenna
module 197) may be implemented as a single component
(e.g., the display module 160).

[0010] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the pro-
cessor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
120 may store a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190)in volatile memory 132, process the
command or the data stored in the volatile memory 132,
and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may
include a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), or an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), a neural processing unit (NPU), an image signal
processor (ISP), a sensor hub processor, or a commu-
nication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. For
example, when the electronic device 101 includes the
main processor 121 and the auxiliary processor 123, the
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auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specificto a
specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0011] The auxiliary processor 123 may control, for
example, at least some of functions or states related to
atleast one component (e.g., the display module 160, the
sensor module 176, or the communication module 190)
among the components of the electronic device 101,
instead of the main processor 121 while the main pro-
cessor 121isinaninactive (e.g., sleep) state, or together
with the main processor 121 while the main processor
121 is in an active (e.g., executing an application) state.
According to an embodiment, the auxiliary processor 123
(e.g., an image signal processor or a communication
processor) may be implemented as part of another com-
ponent (e.g., the camera module 180 or the communica-
tion module 190) functionally related to the auxiliary
processor 123. According to an embodiment, the auxili-
ary processor 123 (e.g., the neural processing unit) may
include a hardware structure specified for artificial intelli-
gence model processing. An artificial intelligence model
may be generated by machine learning. Such learning
may be performed, e.g., by the electronic device 101
where the artificial intelligence model is performed or via
a separate server (e.g., the server 108). Learning algo-
rithms may include, but are notlimited to, e.g., supervised
learning, unsupervised learning, semi-supervised learn-
ing, or reinforcement learning. The artificial intelligence
model may include a plurality of artificial neural network
layers. The artificial neural network may be a deep neural
network (DNN), a convolutional neural network (CNN), a
recurrent neural network (RNN), a restricted Boltzmann
machine (RBM), a deep belief network (DBN), a bidirec-
tional recurrent deep neural network (BRDNN), deep Q-
network or a combination of two or more thereof but is not
limited thereto. The artificial intelligence model may,
additionally or alternatively, include a software structure
other than the hardware structure.

[0012] The memory 130 may store various data used
by atleast one component (e.g., the processor 120 or the
sensor module 176) of the electronic device 101. The
various data may include, forexample, software (e.g., the
program 140) and input data or output data for a com-
mand related thereto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0013] The program 140 may be stored in the memory
130 as software, and may include, for example, an oper-
ating system (OS) 142, middleware 144, or an application
146.

[0014] The input module 150 may receive a command
or data to be used by another component (e.g., the
processor 120) of the electronic device 101, from the
outside (e.g., a user) of the electronic device 101. The
input module 150 may include, for example, a micro-
phone, a mouse, a keyboard, a key (e.g., a button), or
a digital pen (e.g., a stylus pen).
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[0015] The sound output module 155 may output
sound signals to the outside of the electronic device
101. The sound output module 155 may include, for
example, a speaker or a receiver. The speaker may be
used for general purposes, such as playing multimedia or
playing record. The receiver may be used for receiving
incoming calls. According to an embodiment, the receiver
may be implemented as separate from, or as part of the
speaker.

[0016] The display module 160 may visually provide
information to the outside (e.g., a user) of the electronic
device 101. The display module 160 may include, for
example, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the
display, hologram device, and projector. According to an
embodiment, the display module 160 may include a
touch sensor adapted to detect a touch, or a pressure
sensor adapted to measure the intensity of force incurred
by the touch.

[0017] The audio module 170 may convertasoundinto
an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the
sound via the input module 150, or output the sound
viathe sound output module 155 or an external electronic
device (e.g., anelectronicdevice 102 (e.g., aspeakerora
headphone)) directly or wirelessly coupled with the elec-
tronic device 101.

[0018] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then
generate an electrical signal or data value corresponding
to the detected state. According to an embodiment, the
sensor module 176 may include, for example, a gesture
sensor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor, a
proximity sensor, a color sensor, aninfrared (IR) sensor, a
biometric sensor, a temperature sensor, a humidity sen-
sor, or an illuminance sensor.

[0019] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly or wirelessly.
According to an embodiment, the interface 177 may
include, for example, a high definition multimedia inter-
face (HDMI), a universal serial bus (USB) interface, a
secure digital (SD) card interface, or an audio interface.
[0020] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phy-
sically connected with the external electronic device
(e.g., the electronic device 102). According to an embo-
diment, the connecting terminal 178 may include, for
example, an HDMI connector, a USB connector, an SD
card connector, oran audio connector (e.g., aheadphone
connector).

[0021] The haptic module 179 may convert an elec-
trical signalinto a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
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nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0022] The camera module 180 may capture a still
image or moving images. According to an embodiment,
the camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0023] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0024] The battery 189 may supply power to at least
one component of the electronic device 101. According to
an embodiment, the battery 189 may include, for exam-
ple, aprimary cell which is notrechargeable, a secondary
cell which is rechargeable, or a fuel cell.

[0025] The communication module 190 may support
establishinga direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP))
and supports a direct (e.g., wired) communication or a
wireless communication. According to an embodiment,
the communication module 190 may include a wireless
communication module 192 (e.g., a cellular communica-
tion module, a short-range wireless communication mod-
ule, or a global navigation satellite system (GNSS) com-
munication module) or a wired communication module
194 (e.g., a local area network (LAN) communication
module or a power line communication (PLC) module).
A corresponding one of these communication modules
may communicate with the external electronic device via
the first network 198 (e.g., a short-range communication
network, such as BluetoothTM, wireless-fidelity (Wi-Fi)
direct, or infrared data association (IrDA)) or the second
network 199 (e.g., along-range communication network,
such as a legacy cellular network, a 5G network, a next-
generation communication network, the Internet, or a
computer network (e.g., LAN or wide area network
(WAN)). These various types of communication modules
may be implemented as a single component (e.g., a
single chip), or may be implemented as multi compo-
nents (e.g., multi chips) separate from each other. The
wireless communication module 192 may identify or
authenticate the electronic device 101 in a communica-
tion network, such as the first network 198 or the second
network 199, using subscriber information (e.g., interna-
tional mobile subscriber identity (IMSI)) stored in the
subscriber identification module 196.

[0026] The wireless communication module 192 may
support a 5G network, after a 4G network, and next-
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generation communication technology, e.g., new radio
(NR) access technology. The NR access technology may
support enhanced mobile broadband (eMBB), massive
machine type communications (MMTC), or ultra-reliable
and low-latency communications (URLLC). The wireless
communication module 192 may support a high-fre-
quency band (e.g., the mmWave band) to achieve,
e.g., a high data transmission rate. The wireless com-
munication module 192 may support various technolo-
gies for securing performance on a high-frequency band,
such as, e.g., beamforming, massive multiple-input and
multiple-output (massive MIMO), full dimensional MIMO
(FD-MIMO), array antenna, analog beam-forming, or
large scale antenna. The wireless communication mod-
ule 192 may support various requirements specified in
the electronic device 101, an external electronic device
(e.g., the electronic device 104), or a network system
(e.g., the second network 199). According to an embodi-
ment, the wireless communication module 192 may sup-
port a peak data rate (e.g., 20 Gbps or more) for imple-
menting eMBB, loss coverage (e.g., 164 dB or less) for
implementing mMTC, or U-plane latency (e.g., 0.5 ms or
less for each of downlink (DL) and uplink (UL), or a round
trip of 1 ms or less) for implementing URLLC.

[0027] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module may
include an antenna including a radiating element com-
posed of a conductive material or a conductive pattern
formed in or on a substrate (e.g., a printed circuit board
(PCB)). According to an embodiment, the antenna mod-
ule 197 may include a plurality of antennas (e.g., array
antennas). In such a case, at least one antenna appro-
priate for a communication scheme used in the commu-
nication network, such as the first network 198 or the
second network 199, may be selected, for example, by
the communication module 190 from the plurality of
antennas. The signal or the power may then be trans-
mitted or received between the communication module
190 and the external electronic device via the selected at
least one antenna. According to an embodiment, another
component (e.g., a radio frequency integrated circuit
(RFIC)) other than the radiating element may be addi-
tionally formed as part of the antenna module 197.
[0028] Accordingto anembodiment, the antenna mod-
ule 197 may form a mmWave antenna module. According
to an embodiment, the mmWave antenna module may
include a printed circuitboard, an RFIC disposed on afirst
surface (e.g., the bottom surface) of the printed circuit
board, or adjacent to the first surface and capable of
supporting a designated high-frequency band (e.g., the
mmWave band), and a plurality of antennas (e.g., array
antennas) disposed on a second surface (e.g., the top or
a side surface) of the printed circuit board, or adjacent to
the second surface and capable of transmitting or receiv-
ing signals of the designated high-frequency band.
[0029] At least some of the above-described compo-
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nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-
peripheral communication scheme (e.g., a bus, general
purpose input and output (GPIO), serial peripheral inter-
face (SPI), or mobile industry processor interface (MIP1)).
[0030] According to an embodiment, commands or
data may be transmitted or received between the elec-
tronic device 101 and the external electronic device 104
via the server 108 coupled with the second network 199.
Each of the external electronic devices 102 or 104 may be
a device of a same type as, or a different type, from the
electronic device 101. According to an embodiment, all or
some of operations to be executed at the electronic
device 101 may be executed at one or more external
devices of the external electronic devices 102, 104, or
108. For example, if the electronic device 101 should
perform a function or a service automatically, or in re-
sponse to a request from a user or another device, the
electronic device 101, instead of, or in addition to, ex-
ecuting the function or the service, may request the one
or more external electronic devices to perform at least
part of the function or the service. The one or more
external electronic devices receiving the request may
perform the at least part of the function or the service
requested, or an additional function or an additional
service related to the request, and transfer an outcome
of the performing to the electronic device 101. The elec-
tronic device 101 may provide the outcome, with or with-
out further processing of the outcome, as atleast partofa
reply to the request. To that end, a cloud computing,
distributed computing, mobile edge computing (MEC),
or client-server computing technology may be used, for
example. The electronic device 101 may provide ultra
low-latency services using, e.g., distributed computing or
mobile edge computing. In an embodiment, the external
electronic device 104 may include an internet-of-things
(loT) device. The server 108 may be an intelligent server
using machine learning and/or a neural network. Accord-
ing to an embodiment, the external electronic device 104
or the server 108 may be included in the second network
199. The electronic device 101 may be applied to intel-
ligent services (e.g., smart home, smart city, smart car, or
healthcare) based on 5G communication technology or
loT-related technology.

[0031] The electronic device according to an embodi-
ment may be one of various types of electronic devices.
The electronic devices may include, for example, a por-
table communication device (e.g., asmartphone), a com-
puter device, a portable multimedia device, a portable
medical device, a camera, a wearable device, or a home
appliance. According to an embodiment of the disclo-
sure, the electronic devices are not limited to those
described above.

[0032] It should be appreciated that an embodiment of
the disclosure and the terms used therein are not in-
tended to limit the technological features set forth herein
to particular embodiments and include various changes,
equivalents, or replacements for a corresponding embo-
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diment. With regard to the description of the drawings,
similar reference numerals may be used to refer to similar
or related elements. It is to be understood that a singular
form of a noun corresponding to an item may include one
or more of the things, unless the relevant context clearly
indicates otherwise. As used herein, each of such
phrases as "A or B", "at least one of A and B", "at least
one of AorB", "A, B, or C", "at least one of A, B, and C",
and "atleast one of A, B, or C", may include any one of, or
all possible combinations of the items enumerated to-
gether in a corresponding one of the phrases. As used
herein, such terms as "1st" and "2nd", or "first" and
"second" may be used to simply distinguish a corre-
sponding component from another, and does not limit
the components in other aspect (e.g., importance or
order). It is to be understood that if an element (e.g., a
first element) is referred to, with or without the term
"operatively" or "communicatively”, as "coupled with",
"coupled to”, "connected with", or "connected to" another
element (e.g., a second element), it means that the
element may be coupled with the other element directly
(e.g., wiredly), wirelessly, or via a third element.

[0033] As used in connection with an embodiment of
the disclosure, the term "module” may include a unit
implemented in hardware, software, or firmware, and
may interchangeably be used with other terms, for ex-
ample, "logic", "logic block", "part", or "circuitry". A mod-
ule may be a single integral component, or a minimum
unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment,
the module may be implemented in a form of an applica-
tion-specific integrated circuit (ASIC).

[0034] According to an embodiment, each component
(e.g., @ module or a program) of the above-described
components may include a single entity or multiple enti-
ties, and some of the multiple entities may be separately
disposed in different components. According to an em-
bodiment, one or more of the above-described compo-
nents or operations may be omitted, or one or more other
components or operations may be added. Alternatively or
additionally, a plurality of components (e.g., modules or
programs) may be integrated into a single component. In
such a case, the integrated component may still perform
one or more functions of each of the plurality of compo-
nents in the same or similar manner as they are per-
formed by a corresponding one of the plurality of com-
ponents before the integration. According to an embodi-
ment, operations performed by the module, the program,
or another component may be carried out sequentially, in
parallel, repeatedly, or heuristically, or one or more of the
operations may be executed in a different order or
omitted, or one or more other operations may be added.
[0035] FIG. 2 is a view illustrating a state in which a
second display area of a display according to one of an
embodiment of the disclosure is accommodated in a
second housing. FIG. 3 is a view illustrating a state in
which the second display area of the display according to
one of an embodiment of the disclosure is exposed to the
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outside of the second housing.

[0036] FIGS. 2 and 3 illustrate a structure in which a
display 203 (e.g., flexible display) extends to the right
direction when the electronic device 101 is viewed from
the front. However, the expansion direction of the display
203 is notlimited to one direction (e.g., the right direction),
and the display may be designed to be expandable to the
left direction, to the vertical direction, and/or multiple
directions.

[0037] The state illustrated in FIG. 2 may be defined as
the state in which the firsthousing 201 is closed relative to
the second housing 202, and the stateiillustrated in FIG. 3
may be defined as the state in which the first housing 201
is opened relative to the second housing 202. In some
embodiments, the "closed state" or the "opened state"
may refer to the state in which the electronic device 101 is
closed or opened. According to an embodiment, the
"closed state" may be defined as an at least one of a
rolled state, abended state, and afirst state. The "opened
state" may be defined as an at least one of an expanded
state, a stretched state, an unbended state, and a second
state.

[0038] ReferringtoFIGS.2and 3, the electronic device
101 may include housings 201 and 202. The housings
201 and 202 may include a second housing 202 and afirst
housing 201 disposed to be movable relative to the
second housing 202. In some embodiments, the electro-
nic device 101 may be have a structure in which the
second housing 202 is disposed to be slidable on the
first housing 201. According to an embodiment, the first
housing 201 may be disposed to be reciprocable by a
predetermined distance in the illustrated direction (e.g.,
arrow @ direction) relative to the second housing 202.
[0039] According to an embodiment, the first housing
201 may be referred to as, for example, a first structure, a
slide unit, or a slide housing that may be disposed to be
reciprocable on the second housing 202. According to an
embodiment, the first housing 201 may accommodate
various electrical and electronic components such as a
circuitboard or a battery. The second housing 202 may be
referred to as, for example, a second structure, a main
unit, or a main housing that may guide the movement of
the first housing 201. A portion of the display 203 (e.g.,
first display area A1) may be seated on the first housing
201. According to an embodiment, when the first housing
201 moves (e.g., slides) relative to the second housing
202, another portion of the display 203 (e.g., a second
display area A2) may be accommodated inside the sec-
ond housing 202 (e.g., a slide-in operation) or exposed to
the outside of the second housing 202 (e.g., a slide-out
operation). According to an embodiment, a motor, a
speaker, a SIM socket, and/or a sub-circuit board elec-
trically connected to a main circuit board may be dis-
posed in the first housing 201. The main circuit board on
which electrical and/or electronic components such as an
application processor (AP)and a communication proces-
sor (CP) are mounted may be disposed in the second
housing 202.
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[0040] According to an embodiment, the first housing
201 may include a first plate 211 (e.g., a slide plate). The
first plate 211 may include a first surface (e.g., the first
surface F1 in FIG. 3) and a second surface F2 facing
away from the first surface F 1. According to an embodi-
ment, the first plate 211 may support at least a portion of
the display 203 (e.g., the second display area A2). Ac-
cording to an embodiment, the first housing 201 may
include afirst plate 211, a (1-1)th side wall 211a extending
from the first plate 211, a (1-2)t side wall 211b extending
from the (1-1)th side wall 211a and the first plate 211, and
a (1-3)th side wall 211¢ extending from the (1-1)th side
wall 211a and the first plate 211 and substantially parallel
to the (1-2)t" side wall 211b.

[0041] According to an embodiment, the second hous-
ing 202 may include a second plate 221 (e.g., the main
case), a (2-1)th side wall 221a extending from the second
plate 221, a (2-2)th side wall 221b extending from the
(2-1)th side wall 221a and the second plate 221, and a
(2-3)th side wall 221¢ extending from the (2-1)t" side walll
221a and the second plate 221 and substantially parallel
tothe (2-2)th sidewall 221b. According to an embodiment,
the (2-2)th side wall 221b and the (2-3)th side wall 221¢
may be substantially perpendicular to the (2-1)t" side wall
221a. According to an embodiment, the second plate
221, the (2-1)th side wall 221a, the (2-2)th side wall
221b, and the (2-3)t" side wall 221c may implement a
shape that is opened on one side (e.g., the front surface)
to accommodate (or surround) at least a portion of the
first housing 201. For example, the first housing 201 may
be coupled to the second housing 202 while being atleast
partially surrounded by the same and may slide in a
direction parallel to the first surface F1 or the second
surface F2 (e.g., arrow @ direction) while being guided by
the second housing 202. According to an embodiment,
the second plate 221, the (2-1)t" side wall 221a, the
(2-2)th side wall 221b, and/or the (2-3)t side wall 221¢
may be manufactured as an integrated piece. According
to an embodiment, the second plate 221, the (2-1)t side
wall 221a, the (2-2)th side wall 221b, and/or the (2-3)th
side wall 221¢c may be configured as separate compo-
nents and coupled to or assembled with each other.
[0042] According to an embodiment, the second plate
221 and/or the (2-1)th side wall 221a may cover at least a
portion of the display 203. For example, at least a portion
ofthe display 203 may be accommodated into the second
housing 202, and the second plate 221 and/or the (2-1)th
side wall 221a may cover a portion of the display 203
accommodated inside the second housing 202.

[0043] According to an embodiment, the first housing
201 may be movable in a first direction (e.g., arrow @
direction) parallel to the (2-2)t" side wall 221b or the
(2-3)th side wall 221c to be in the opened state or the
closed state relative to the second housing 202, and the
first housing 201 may be movable to be located at a first
distance from the (2-1)th sidewall 221ain the closed state
and at a second distance, which is greater than the first
distance, from the (2-1)th sidewall 221a in the opened
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state. In some embodiments, when in the closed state,
the first housing 201 may surround a portion of the (2-1)th
side wall 221a.

[0044] According to an embodiment, the electronic
device 101 may have an intermediate state between
the slide-in state of FIG. 2 (eg, fully closed state) and
the slide-out state of FIG. 3 (eg, fully opened state). Inthe
intermediate state of the electronic device 101, a dis-
tance between the (1-1)th side wall 211a and the (2-1)th
side wall 221a may be smaller than a distance between
the (1-1)th side wall 211a and the (2-1)th side wall 221ain
a completely opededed state. In the intermediate state of
the electronic device 101, a distance between the (1-1)th
side wall 211a and the (2-1)th side wall 221a may be
larger than a distance between the (1-1)th side wall 211a
and the (2-1)th side wall 221a in a completely closed
state. According to an embodiment, as at least a portion
of the display 203 slides in an intermediate state of the
electronic device 101, an area exposed to the outside
may change. For example, in the intermediate state of the
electronic device 101, the ratio of the width (length in the
X direction) to the height (Ilength in the Y direction) of the
display 203 and/or a distance between the (1-1)th side
wall 211a and the (2-1)th side wall 221a may be changed
based on the slide movement of the electronic device
101.

[0045] According to an embodiment, the electronic
device 101 may include a display 203, key input devices
241, a connector hole 243, audio modules 247a and
247b, or camera modules 249a and 249b. Although
not illustrated, the electronic device 101 may further
include an indicator (e.g., LED device) or various sensor
modules.

[0046] According to an embodiment, the display 203
may include a first display area A1 and a second display
area A2. According to an embodiment, the first display
area A1 may be disposed on the second housing 202.
The second display area A2 may extend from the first
display area A1 and may be inserted or accommodated
into the inside of the second housing 202 (e.g., a struc-
ture) or may be exposed to the outside of the second
housing 202 according to the sliding of the first housing
201.

[0047] According to an embodiment, the second dis-
play area A2 may move while being substantially guided
by an area of the first housing 201 (e.g., the curved
surface 250 in FIGS. 4A) to be accommodated into the
inside of the second housing 202 or a space defined
between the first housing 201 and the second housing
202 or to be exposed to the outside. According to an
embodiment, the second display area A2 may be moved
based on the sliding of the first housing 201 in the first
direction (e.g., arrow @ direction). For example, while the
first housing 201 slides, a portion of the second display
area A2 may be transformed into a curved shape at a
position corresponding to the curved surface 250 of the
first housing 201.

[0048] According to an embodiment, when viewed
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from above the first plate 211 (e.g., the slide plate), if
the first housing 201 moves from the closed state to the
opened state, the second display area A2 may have a
substantially flat surface coplanar with the first display
area A1 while being gradually exposed to the outside of
the second housing 202. The display 203 may be coupled
to or disposed adjacent to a touch detection circuit, a
pressure sensor capable of measuring touch intensity
(pressure), and/or a digitizer configured to detect a mag-
netic field-type stylus pen. In an embodiment, the second
display area A2 may be at least partially accommodated
inside the second housing 202, and even in the state
illustrated in FIG. 2 (e.g., the closed state), a portion of the
second display area A2 may be visually exposed to the
outside. According to an embodiment, irrespective of the
closed state or the opened state, a portion of the exposed
second display area A2 may be located on a portion (e.g.,
the curved surface 250 in FIG. 4A) of the first housing,
and at a position corresponding to the curved surface
250, a portion of the second display area A2 may main-
tain the curved shape.

[0049] According to an embodiment, the key input
devices 241 may be located in an area of the first housing
201. Depending on the desired design, the electronic
device 101 may be designed such that the illustrated
key input devices 241 are omitted or an additional key
input device(s) is (are) included. According to an embo-
diment, the electronic device 101 may include a key input
device (not illustrated), such as a home key button or a
touch pad disposed around the home key button. Accord-
ing to an embodiment, at least some of the key input
devices 241 may be disposed on the (2-1)t" side wall
221a, the (2-2)t" side wall 221b, or the (2-3)th side wall
221c of the second housing 202.

[0050] According to an embodiment, the connector
hole 243 may be omitted in some embodiments and
may accommodate a connector (e.g., a USB connector)
for transmitting/receiving power and/or data to/from an
external electronic device. Although not illustrated, the
electronic device 101 may include a plurality of connector
holes 243, and some of the connector holes 243 may
function as connector holes for transmitting/receiving
audio signals to/from an external electronic device. In
the illustrated embodiment, the connector hole 243 is
disposed inthe (2-3)th side wall 221c¢, but the disclosure is
not limited thereto. The connector hole 243 or another
connector hole (not illustrated) may be disposed in the
(2-1)th side wall 221a or the (2-2)t side wall 221b.
[0051] According to an embodiment, the audio mod-
ules 247a and 247b may include one or more speaker
holes 247a or one or more microphone holes 247b. One
of the speaker holes 247a may be provided as a receiver
hole for voice calls, and another one may be provided as
an external speaker hole. The electronic device 101 may
include a microphone configured to acquire sound, and
the microphone may acquire sound from outside the
electronic device 101 through the microphone hole
247b. According to an embodiment, the electronic device
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101 may include a plurality of microphones to detect the
direction of sound. According to an embodiment, the
electronic device 101 may include an audio module in
which the speaker holes 247a and the microphone holes
247b are implemented as a single hole, or a speaker in
which the speaker holes 247a are excluded (e.g., piezo
speaker).

[0052] According to an embodiment, the camera mod-
ules 249a and 249b may include a first camera module
249a and a second camera module 249b. The electronic
device 101 may include a plurality of camera modules
249a and 249b. For example, the electronic device 101
may include at least one of a wide-angle camera, a
telephoto camera, and a close-up camera. In some em-
bodiments, the electronic device 101 may include an
infrared projector and/or an infrared receiver to measure
the distance to a subject. The camera modules 249a and
249b may include one or more lenses, image sensors,
and/orimage signal processors. The first camera module
249a may be disposed to face the same direction as the
display 203. For example, the first camera module 249a
may be disposed around the first display area A1 or in an
area overlapping the display 203, and when disposed in
the area overlapping the display 203, the first camera
module 249a may image a subject through the display
203. According to an embodiment, the first camera mod-
ule 249a may include an under-display camera (UDC)
which may be hidden without being visually exposed to a
screen display area (e.g., the first display area A1). The
second camera module 249b may be located in the first
housing 201 and may image a subject in a direction
opposite to the first display area A1 of the display 203.
[0053] According to an embodiment, an indicator (not
illustrated) of the electronic device 101 may be disposed
on the first housing 201 or the second housing 202 and
may include a lightemitting diode to provide state infor-
mation of the electronic device 101 as a visual signal. A
sensor module (not illustrated) of the electronic device
101 may generate an electrical signal or a data value
corresponding to an internal operating state of the elec-
tronic device 101 or an external environmental state. The
sensor module may include, for example, a proximity
sensor, a fingerprint sensor, or a biometric sensor
(e.g., an iris/face recognition sensor or an HRM sensor).
In an embodiment, the sensor module may further in-
clude at least one of, for example, a gesture sensor, a
gyro sensor, an atmospheric pressure sensor, a mag-
netic sensor, an acceleration sensor, a grip sensor, a
color sensor, an infrared (IR) sensor, a temperature
sensor, a humidity sensor, or an illuminance sensor.
[0054] FIGS. 4A and 4B are exploded perspective
views of an electronic device according to an embodi-
ment of the disclosure.

[0055] Referring to FIGS. 4A and 4B, the electronic
device 101 may include a first housing 201, a second
housing 202, adisplay 203 (e.g., flexible display, foldable
display, or rollable display), and a support structure 213
(e.g., multi joint hinge structure or multi-bar structure). A
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portion of the display 203 (e.g., the second display area
A2) may be accommodated into the inside of the electro-
nic device 101 along the curved surface 250 of the first
housing 201.

[0056] The configurations of the first housing 201, the
second housing 202, and the display 203 of FIGS. 4A and
4B may be wholly or partly the same as those of the first
housing 201, the second housing 202, and the display
203 of FIGS. 2 and 3.

[0057] According to an embodiment, the first housing
201 may include a first plate 211 and a slide cover 212.
The first plate 211 and the slide cover 212 may be
mounted on (e.g., at least partially connected to) the
second housing 202 may linearly reciprocate in a direc-
tion (e.g., arrow @ direction in FIGS. 2 and 3) while being
guided by the second housing 202. According to an
embodiment, the first plate 211 may support the display
203. For example, the first plate 211 may include a first
surface F1, and the second display area A2 of the display
203 may be substantially disposed on the first surface F1
to be maintained in a flat shape. The slide cover 212 may
protect the display 203 located on the first plate 211. For
example, at least a portion of the display 203 may be
located between the first plate 211 and the slide cover
212. According to an embodiment, the first plate 211 and
the slide cover 212 may be made of metal and/or non-
metal (e.g., polymer). According to an embodiment, the
first plate 211 may accommodate at least some of the
components of the electronic device 101 (e.g., a battery
289, a motor structure 286, and a rack 287).

[0058] Accordingto an embodiment, the support struc-
ture 213 may support the display 203. For example, the
support structure 213 may be connected or attached to at
least a portion of the display 203 (e.g., the second display
area A2). According to an embodiment, the support
structure 213 may be located between the first plate
211 and the slide cover 212. According to an embodi-
ment, as the first housing 201 slides, the support struc-
ture 213 is movable relative to the second housing 202. In
the closed state (e.g., FIG. 2), most of the support struc-
ture 213 may be accommodated inside the second hous-
ing 202. According to an embodiment, atleast a portion of
the support structure 213 may move to correspond to the
curved surface 250 located at an edge of the first housing
201.

[0059] Accordingtoanembodiment, the support struc-
ture 213 may include a plurality of bars (or a plurality of
rods 214). The plurality of bars 214 may be linearly
extended and disposed to be parallel to the rotation axis
R of the curved surface 250 and may be arranged in a
direction perpendicular to the rotation axis R (e.g., the
direction in which the first housing 201 slides).

[0060] Accordingtoan embodiment, the support struc-
ture 213 is a monolithic support structure and/or a mono-
lithic support body (e.g., integrated support body) and
may include a plate part and a plurality of bars. For
example, the plurality of bars of the monolithic support
body may be a bar-type protruding parts (e.g., bump
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parts, or lump parts) protruding from one surface of the
plate part. The monolithic support body is manufactured
through a processing process (eg, a cutting process, an
etching process) as one structure, and the plate part and
the plurality of bars may be made of the same material.
[0061] Accordingto an embodiment, the support struc-
ture 213 is a monolithic support structure and/or a mono-
lithic support body (e.g., integrated support body) and
may include a plate part and a bar-type parts, protruding
parts, bump parts, or lump parts (eg, a plurality of bars).
The monolithic support body may be an integral structure
that seamlessly extends from the plate part to the bar-
shaped parts. According to one embodiment, the plate
part and the bar-shaped parts of the monolithic support
body may be formed as a single piece or one body.
According to one embodiment, as the plate part and
the bar-shaped parts of the monolithic support body
are formed by a cutting process, they may not be com-
bined (eg, bonded with an adhesive material) or as-
sembled after being separated into separate elements.
As the plate part and the bar-shaped parts are provided
as an integrally formed support structure, space effi-
ciency inside the electronic device may be improved
and rigidity of the support structure may be improved.
According to an embodiment, the electronic device 101
may include guide rails 215 capable of guiding the move-
ment of the plurality of bars 214. The guide rails 215 may
include an upper end guide rail coupled to the upper end
of the first plate 211 and connected to the upper end
portions of the plurality of bars 214, and a lower end guide
rail coupled to the lower end of the first plate 211 and
connected to the lower end portions of the plurality of bars
214. According to an embodiment, referring to the first
enlarged area S1, when the plurality of bars 214 are bent
or slid while moving on the curved surface 250, the upper
end portions and/or the lower end portions of the plurality
of bars 214 are movable while maintaining the state of
being fitted and coupled to the guide rails 215. For ex-
ample, the upper end portions and/or the lower end
portions of the plurality of bars 214 may slide, in the state
of being fitted to groove-shaped rails 215a provided in-
side the guide rails 215, along the rails 215a.

[0062] According to an embodiment, by the driving of
the motor structure 286 (e.g., the driving for slide-out of
the display), the first plate 211 on which the motor struc-
ture 286 is disposed slides out, and a protrusion 215b
provided inside each of the guide rails 215 may push the
upper end portions and/or the lower end portions of the
bent bars 214. Accordingly, the display 203 accommo-
dated between the first plate 211 and the slide cover 212
may be expanded to the front surface. According to an
embodiment, by the driving of the motor structure 286
(e.g., the driving for slide-in of the display), the first plate
211 on which the driving motor 286 is disposed slides in,
and an outer portion of each guide rail 215 (e.g., the
portion other than the protrusion 215b) may push the
upper end portions and/or the lower end portions of the
bent bars 214. Accordingly, the expanded display 203
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may be accommodated between the first plate 211 and
the slide cover 212.

[0063] According to an embodiment, the rack 287 may
be disposed in the second housing 202 and may guide
the sliding of the first housing 201 and the display 203.
The second enlarged area S2 shows the rear surface
(e.g., the surface facing the -Z-axis direction) of the
second plate 221. Referring to the second enlarged area
S2, the rack 287 is fixedly disposed on one surface (e.g.,
the surface oriented in the -Z-axis direction) of the second
plate 221 of the second housing 202 and may guide a
gear connected to the motor structure (or motor) 286 to
move in the sliding direction while rotating. According to
an embodiment, the rack 287 may be disposed within the
first housing 201 and the motor structure 286 may be
disposed within the second housing 202. The rack 287
may guide the sliding of the second housing 202 and the
display 203. Forexample, the rack 287 is fixedly disposed
on the first plate 211 of the first housing 201 and the motor
structure 286 disposed on the second plate 221 of the
second housing 202 may slide while rotating with the gear
connected to the motor structure 286.

[0064] According to an embodiment, the second hous-
ing 202 may include the second plate 221, a second plate
cover 222, and a third plate 223. The second plate 221
may support the electronic device 101 as a whole. The
first plate 211 may be disposed on one surface of the
second plate 221, and a printed circuit board 204 may be
coupled to the other surface of the second plate 221.
According to an embodiment, the second plate 221 may
accommodate components of the electronic device 101
(e.g., the battery 289 and the printed circuit board 204).
The second plate cover 222 may protect various compo-
nents located on the second plate 221.

[0065] According to an embodiment, a plurality of
boards may be accommodated in the second housing
202. On the printed circuit board 204, which is a main
board, a processor, a memory, and/or an interface may
be mounted. The processor may include at least one of,
for example, a central processing unit, an application
processor, a graphics processor, an image signal pro-
cessor, a sensor hub processor, or a communication
processor. According to an embodiment, the printed
circuit board 204 may include a flexible printed circuit
board-type radio frequency cable (FRC). For example,
the printed circuit board 204 may be disposed in atleasta
portion of the second plate 221 and may be electrically
connected to an antenna module and a communication
module.

[0066] According to an embodiment, the memory may
include, for example, a volatile memory or a nonvolatile
memory.

[0067] According to an embodiment, the interface may
include, for example, a highdefinition multimedia inter-
face (HDMI), a universal serial bus (USB) interface, an
SD card interface, and/or an audio interface. For exam-
ple, the interface may electrically or physically connect
the electronic device 101 to an external electronic device
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may include a USB connector, an SD card/MMC con-
nector, or an audio connector.

[0068] According to an embodiment, the electronic
device 101 may further include a separate sub-circuit
board 290 spaced apart from the printed circuit board 240
in the second housing 202. The sub-circuit board 290
may be electrically connected to the printed circuit board
240 via a flexible connection board 291. The sub-circuit
board 290 may be electrically connected to the battery
289 or electrical components disposed in an end area of
the electronic device 101, such as a speakerand/ora SIM
socket, to transmit signals and power.

[0069] According to an embodiment, the battery 289 is
adevice for supplying power to atleast one component of
the electronic device 101 and may include, for example, a
nonrechargeable primary battery, a rechargeable sec-
ondary battery, or a fuel cell. At least a portion of the
battery 289 may be disposed on substantially the same
plane as, for example, the printed circuit board 204. The
battery 289 may be integrally disposed inside the elec-
tronic device 101 or may be detachably disposed on the
electronic device 101.

[0070] According to an embodiment, the battery 289
may be configured as a single integrated battery or may
include a plurality of separable batteries. For example,
when the integrated battery is located on the first plate
211, the battery may move along with the sliding of the
first plate 211.

[0071] Accordingto anembodiment, the third plate 223
may substantially define at least a portion of the exterior
of the second housing 202 or the electronic device 101.
For example, the third plate 223 may be coupled to the
outer surface of the second plate cover 222. According to
an embodiment, the third plate 223 may be integrated
with the second plate cover 222. According to an embo-
diment, the third plate 223 may provide a decorative
effect on the exterior of the electronic device 101. The
second plate 221 and the second plate cover 222 may be
manufactured by using at least one of metal or polymer,
and the third plate 223 may be manufactured by using at
least one of metal, glass, synthetic resin, or ceramic.
According to an embodiment, the second plate 221,
the second plate cover 222, and/or the third plate 223
may be made of a material that transmits light at least
partially (e.g., in an auxiliary display area). For example,
in the state in which a portion of the display 203 (e.g., the
second display area A2)is accommodated in the inside of
the electronic device 101, the electronic device 101 may
output visual information by using the second display
area A2. The auxiliary display area may be a portion of
the second plate 221, the second plate cover 222 and/or
the third plate 223 in which the display 203 accommo-
dated in the inside of the second housing 202 is located.
[0072] FIG. 5A is a cross-sectional view illustrating
associated components of the rack and the gear con-
nected to the motor in the state in which the electronic
device according to an embodiment of the disclosure is
closed. FIG. 5B is a cross-sectional view illustrating an
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arrangement relationship of the motor and the battery in
the state in which the electronic device according to an
embodiment of the disclosure is closed. FIG. 6A is a
cross-sectional view illustrating associated components
of the rack and the gear connected to the motor in the
state in which the electronic device according to an
embodiment of the disclosure is opened. FIG. 6B is a
cross-sectional view illustrating an arrangement relation-
ship of the motor and the battery in the state in which the
electronic device according to an embodiment of the
disclosure is opened.

[0073] According to an embodiment, the electronic
device 101 may include a first housing 201, a second
housing 202, a display 203, and a driving structure (e.g.,
the rack 287 and the motor structure 286). The electronic
device 101 may further include various components
(e.g., a camera module and a battery) disposed in the
first housing 201 or the second housing 202.

[0074] The configurations of the first housing 201 and
the second housing 202 of FIGS. 5A to 6B may be wholly
or partly the same as those of the first housing 201 and
the second housing 202 of FIGS. 2A to 4B.

[0075] According to an embodiment, depending on
whether the first housing 201 (and the flexible display
203 connected to the first housing 201) slides in or slides
out relative to the second housing 202, the electronic
device may be in the closed state or the opened state.
[0076] According to an embodiment, the electronic
device 101 may include a driving structure for automa-
tically or semi-automatically implementing the slide-in/-
out operation of the display 203. For example, when a
user pushes an open trigger button (e.g., the key input
device 241 of FIG. 2) exposed to the outside of the
electronic device 101, the display 203 may automatically
slide in or slide out (automatic operation). As another
example, when the user pushes the display 203 of the
electronic device 101 to slide out up to a predetermined
section, the remaining section may completely slid out by
the force of an elastic member mounted in the electronic
device 101 (semi-automatic operation). The slide-in op-
eration of the electronic device 101 may also be per-
formed to correspond to the slide-out operation (semi-
automatic operation).

[0077] According to an embodiment, the driving struc-
ture may include a motor structure 286, a gear 285
mounted at an end of the motor structure 286, a rack
287, and a sub-circuit board (not illustrated) electrically
connected to the motor structure 286. According to an
embodiment, the gear 285 may be a pinion gear. Accord-
ing to an embodiment, the rack 287 may mesh with the
gear 285. Forexample, the gear 285 rotates based on the
rotation of the motor structure 286, and the rack 287 may
receive atleast a portion of the driving force generated by
the motor structure 286 via the gear 285.

[0078] According to an embodiment, the motor struc-
ture 286 may be disposed in the first housing 201 to be
slidable relative to the second housing 202. The motor
structure 286 may transmit a driving force to the gear 285
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connected to the end thereof.

[0079] According to an embodiment, the motor struc-
ture 286 may be disposed not to overlap the second
display area A2 of the display 203. For example, the
shaft P1 of the motor structure 286 may be disposed to
be perpendicular to the sliding direction, and one surface
of the motor structure 286 facing the +Z-axis direction
overlaps the first display area A1, but one surface facing
the -Z-axis direction may be disposed not to overlap the
second display area A2 regardless of the slide-in and the
slide-out of the display 203. The one surface of the driving
motor 286 facing the -Z axis direction may face the first
housing 201 in the slide-in state of the display 203 may
face the second housing 202 in the slide-out state of the
display 203. According to an embodiment, the motor
structure 286 may be disposed in parallel with at least
a portion of the battery 289 and may be electrically
connected to the sub-circuit board disposed adjacent
thereto.

[0080] According to an embodiment, the rack 287 may
be disposed in the second housing 202 and may guide
the sliding of the first housing 201 and the display 203.
The rack 287 may be fixedly disposed on one surface
(e.g., the one surface facing the -Z-axis direction) of the
second plate 221 of the second housing 202 and may
guide the gear 285 to be movable in the sliding direction to
move while rotating. At least a portion of the one surface
of the rack 287 facing the - Z-axis direction may face the
second display area A2 in the slide-in state of the display
203 may not face the second display area A2 in the slide-
out state of the display 203. According to an embodiment,
the rack 287 may be disposed not to overlap the battery
289. For example, when separable batteries are dis-
posed in the electronic device 101 and are viewed toward
the rear surface, a rack 287 may be located between the
batteries.

[0081] Accordingto an embodiment, the gear 285 may
be located on the shaft P1 of the motor structure 286 and
may cause the first housing 201 and the display 203 to
slide while rotating and moving along the rack 287. When
the first housing 201 slides due to rotation of the gear 285,
an electrical component (hereinafter, referred to as a first
electrical component) disposed in the first housing 201
may also slide. For example, the first electrical compo-
nent may be at least one of the motor structure 286,
components disposed on the sub-circuit board 290, a
speaker, or a SIM socket. As another example, the first
electrical component may be the battery 289. In the case
of separable batteries, the battery 289 may be at least
one of the separable batteries.

[0082] According to an embodiment, the sub-circuit
board may be disposed adjacent to the motor structure
286 and/or the rack 287 in the first housing 201. The sub-
circuit board 290 may be configured to be electrically
connected to the main circuit board (e.g., the printed
circuit board 204 of FIG. 4A) disposed in the second
housing 202. The main circuit board may accommodate
an electrical structure (e.g., a processor) to control driving
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of the motor structure 286 or to provide power to the motor
structure 286. The sub-circuit board may be electrically
connected to the main circuit board 204 to transmit
signals for controlling driving of the motor structure 286
orfor controlling power. According to an embodiment, the
sub-circuit board and the main circuit board 204 may be
rigid boards, and the electronic device 101 furtherinclude
a separate connection flexible printed circuit board
(FPCB) for interconnecting the sub-circuit board and
the main circuit board 204. According to an embodiment,
power from the battery 289 disposed adjacent to the
motor structure 286 may directly provide power via the
sub-circuit board.

[0083] FIG. 7 is a perspective view illustrating the front
surface of alattice module according to an embodiment.
FIG. 8 is a perspective view illustrating the rear surface of
the lattice module according to an embodiment. FIG. 9 is
a rear view of the lattice module according to an embodi-
ment. FIG. 10is a top view of the lattice module according
to an embodiment.

[0084] Referring to FIGS. 7 to 10, the lattice module
300 according to an embodiment may include a plate
300a (e.g., plate part) and a plurality of bars 310 (e.g., the
plurality of bars 214 of FIG. 4A) disposed on one side (the
-Z axis direction) of the plate 300a. For example, the
lattice module 300 is a monolithic support body, the
plurality of bars 310 may be bar-type protruding parts
(e.g., bump parts, or lump parts) that extend and/or
protrude from one surface of the plate 300a. In an em-
bodiment, the plate 300a may include a first surface 301
facing a first direction (the +Z-axis direction) and a sec-
ond surface 302 facing a second direction opposite to the
first surface 301 and opposite to the first direction (the -Z-
axis direction). The description of the support structure
213 (e.g., the multi-bar structure) described above with
reference to FIGS. 2 to 6 may be applied to the lattice
module 300 of FIGS. 7 to 10.

[0085] According to an embodiment, the first surface
301 of the lattice module 300 may support a display (e.g.,
the display 203 of FIGS. 2 and 3) as described above. In
an embodiment, the lattice module 300 may be made of a
stretchable and flexible material in order to operate while
supporting the display 203. In addition, the lattice module
300 may also include metal.

[0086] According to an embodiment, the plurality of
bars 310 may be disposed or protruded from the second
surface 302 of the lattice module 300. The plurality of bars
310 may be disposed or protruded from the second sur-
face 302 at designated intervals from each other. In an
embodiment, a lattice area 320 (e.g., afirst area) may be
provided between every two adjacent ones of the bars
310. For example, the lattice area 320 may refer to open-
ings formed in the lattice module 300 and/or areas ad-
jacenttothe openings located between two adjacentbars
310. According to one embodiment, the lattice module
300 may include a plurality of support areas 330 on the
first surface 301. The support area 330 may be alter-
nately disposed with the lattice area 320 on the first
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surface 301. Inan embodiment, the lattice areas 320 may
each include an opening extending from the first surface
301 to the second surface 302.

[0087] Accordingtoanembodiment, the lattice module
300 may include protrusions 304 protruding in the long-
itudinal direction (the y-axis direction). Inan embodiment,
the protruding portions 304 may protrude to a first long-
itudinal direction (the +y-axis direction) and/or may pro-
trude a second longitudinal direction (the -y-axis direc-
tion). In an embodiment, the protrusions 304 may be
operatively connected to a portion of an electronic device
(e.g., the electronic device 101 of FIG. 2). For example,
the protrusions 304 may be connected to at least a
portion of a housing (e.g., the housings 201 and 202 of
FIG. 4A). The protrusions 304 may be connected to and
operated with a guide rail (e.g., the guide rails 215 of FIG.
4A).

[0088] Accordingtoanembodiment, the lattice module
300 may be integrally configured. For example, all or
some of the plate 300a, the plurality of bars 310, the
plurality of protrusions 304, and the plurality of lattice
areas 320 may be integrated together as a single com-
ponent. For example, the lattice module 300 may be
configured by performing various machining processes
on a lattice material (e.g., the lattice material 500 of FIG.
16). A process of manufacturing the lattice module 300
will be described in detail below.

[0089] FIG. 11 is a side view of the lattice module
according to an embodiment. FIG. 12 is an enlarged view
of a portion of the lattice module according to an embodi-
ment. FIG. 13 is an enlarged view of another portion of the
lattice module according to an embodiment.

[0090] Referring to FIGS. 11 to 13, the plurality of bars
310 may each include a first area 312 (or a first portion)
and a second area 314 (or a second portion) having
different shapes. For example, the second area 314
may refer to a partial area (or a partial portion) of each
of the plurality of bars 310 adjacent to the second surface
302 of the lattice module 300 (or the plate 300a), and the
firstarea 312 may refer to another partial area (or a partial
portion) of each of the plurality of bars 310 extending from
the second area 314 in a perpendicular direction (the -Z-
axis direction). In other words, the first area 312 refers to
atleast one area of each of the plurality of bars 310 in the
first direction (the -Z-axis direction), and the second area
314 refers to another partial area of each of the plurality of
bars 310 in the second direction (the +Z axis direction)
opposite to the first direction (the -Z-axis direction). The
description of the lattice module 300 of FIGS. 7 to 10 may
be applied to the lattice module 300 of FIGS. 11 to 13.
[0091] According to an embodiment, the first area 312
and the second area 314 may have different widths in the
short side direction (the x-axis direction) of the lattice
module 300. For example, the width of the first area 312
may be greater than that of the second area 314. Since
the width of the first area 312 is greater than that of the
second area 314, the shape of the plurality of bars 310
may be described as having a dovetail shape.
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[0092] In some embodiments, the second area 314
may extend from at least a portion of the second surface
302. For example, the second area 314 may include an
inclined surface 315 extending while forming a predeter-
mined angle with the second surface 302. The predeter-
mined angle a may be less than 90 degrees, and the width
of the second area 314 may be smaller than that of the
first area 312. In an embodiment, the first area 312 may
extend from the second area 314. For example, the first
area 312 may include an extension surface 313 extend-
ing from the inclined surface 315. For example, the ex-
tension surface 313 may form a substantially 90-degree
angle with the second surface 302 but is not limited
thereto. Since the width of the second areas 314 is
smaller than that of the first areas 312, the rigidity of
the lattice module 300 may be maintained even when the
lattice module 300 is bent in the state of supporting the
display (e.g., the display 203 of FIGS. 2 and 3).

[0093] According to an embodiment, the lattice areas
320 may be provided between every two adjacent ones of
the second areas 314 of the plurality of bars 310. In an
embodiment, the first surface 301 of the lattice module
300 may consist of at least a portion of support areas 330.
In other words, the support areas 330 may refer to por-
tions of the first surface 301 facing the second areas 314
of the plurality of bars 310. For example, on the first
surface 301, the support areas 330 and the lattice areas
320 may be alternately disposed.

[0094] In some embodiments, a plurality of openings
provided in each lattice area 320 may be observed in
different shapes when the lattice module 300 is observed
from the first direction (the -z-axis direction) and when the
lattice module 300 is observed from the second direction
(the +z-axis direction). For example, since the plurality of
bars 310 have a dovetail shape as described, when the
lattice module 300 is observed from above the second
surface 302 on which the plurality of bars 310 are pro-
vided, the lattice areas 320 may be at least partially
covered by the first areas 312. In contrast, when the
lattice module 300 is observed from above the first sur-
face 301, the lattice areas 320 may be observed without
covered portions.

[0095] In some embodiments, the lattice module 300
may include an auxiliary lattice area 321 disposed on an
edge areain the short side direction (the x-axis direction).
The auxiliary lattice area 321 may have a width smaller
than that of the lattice areas 320 in the short side direction
(the x-axis direction) but is not limited thereto. For ex-
ample, the number of openings provided in the auxiliary
lattice area 321 may be less than the number of openings
formed in each lattice area 320.

[0096] In some embodiments, a protrusion 304 may
extend from each of plurality of bars 310. For example,
the protrusions 304 may each be provided to extend from
one surface 317 of each of the plurality of bars 310 in the
longitudinal direction (the y-axis direction). As described
above, the protrusions 304 may protrude to both or one of
the first longitudinal direction (the +y-axis directions)
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and/or the second longitudinal direction (the -y-axis di-
rection) of the plurality of bars 310.

[0097] Hereinafter, a process of manufacturing the
above-described lattice module 300 will be described.
[0098] FIG. 14isaflowchartschematicallyillustratinga
process of manufacturing a lattice module according to
an embodiment.

[0099] Referring to FIG. 14, the process of manufac-
turing the lattice module 300 may include a process of
shape-machining the lattice material (or support materi-
al) (410) and a process of etching the shape-machined
lattice material (or support material) (420).

[0100] According to an embodiment, in the process of
shape-machining the lattice material (410), the plurality
of bars 310 and/or the plurality of protrusions 304 de-
scribed above may be provided. For example, the plur-
ality of bars 310 and/or the plurality of protrusions 304
may be provided by cutting a lattice material (e.g., the
lattice material 500 of FIG. 16).

[0101] According to an embodiment, in the process of
etching the lattice material (420), lattice areas 320 may
be provided. However, this is exemplary, and the lattice
areas 320 may be provided through a cutting process. In
addition, as will be described later, a reinforcement area
(e.g., thereinforcement area 650 of FIG. 23) and auxiliary
areas (e.g., the auxiliary areas 640 of FIG. 21) of the
lattice material 500 are provided through the etching
process (420).

[0102] Hereinafter, a process of shape-machining the
lattice module 300 will be described with reference to the
drawings.

[0103] FIG. 15 is a flowchart illustrating a process of
shape-machining a lattice module according to an em-
bodiment. FIG. 16 is a view illustrating a plate according
to an embodiment. FIG. 17 is a view illustrating a lattice
module which is at least partially shape-machined ac-
cording to an embodiment. FIG. 18 is a view illustrating
shape-machined protrusions according to an embodi-
ment. FIG. 19 is an enlarged view of the protrusions of
FIG. 18.

[0104] Referring to FIGS. 15 to 19, the process of
shape-machining the lattice module 300 may include a
protrusion forming process (412) and a lattice module
(e.g., the lattice module 300 of FIG. 7) (or a multi-bar)
forming process (414).

[0105] Accordingtoanembodiment(see FIGS. 15 and
16), the lattice material 500 may be machined into a
lattice module (e.g., the lattice module 300 of FIG. 7).
In some embodiments, the lattice material 500 may in-
itially have a plate shape. Accordingly, the lattice material
500 may be referred to as a lattice plate.

[0106] According to an embodiment, a plurality of bars
510 may be formed by machining the second surface 502
of the lattice material 500. For example, at least a portion
of the second surface 502 of the lattice material 500 may
be cut or sheared to form a plurality of bars 510.

[0107] According to an embodiment, a plurality of pro-
trusions 504 may be formed by machining a side surface
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503 of the lattice material 500. For example, at least a
portion of the side surface 503 of the lattice material 500
may be cut or sheared to form the plurality of protrusions
504. For example, the side surface 503 may be a surface
connecting the second surface 502 and a first surface
(not shown) that is opposite to the second surface 502.
[0108] Inthe above and below descriptions, in describ-
ing a manufacturing process related to the shape of a
lattice module (e.g., the lattice module 300 of FIG. 7), the
cutting process and/or the shearing process will be
mainly described, but the spirit of the disclosure is not
limited thereto. The process of shape-machining the
above-described lattice module may be performed
through a firing process or a rolling process.

[0109] According to an embodiment, the lattice materi-
al 500 may include an auxiliary area 540. In an embodi-
ment, the auxiliary area 540 may refer to a partial area of
one or both edges of the lattice material 500 in a short side
direction (the x-axis direction). As described above, the
lattice material 500 is machined to form a lattice module
(e.g., the lattice module 300 in FIG. 7) in which the
plurality of bars 510 and the plurality of protrusions 504
are integrally formed, and the auxiliary area 540 may be
provided as an area where the lattice material 500 can be
supported within manufacturing equipment during the
manufacturing process.

[0110] According to an embodiment (see FIGS. 18 and
19), some portions of the surface of the shape-machined
lattice material 500 may have a pattern. In an embodi-
ment, some portions of the surface of the second surface
502 cut to form the plurality of bars 510 may have a
pattern shape. For example, in each of the side surfaces
517 of the plurality of cut bars 510, the surfaces 516
between the plurality of bars 510, and the inclined sur-
faces 515 of the plurality of bars 510, a wavy pattern ora
burr may be formed due to the cutting process. Similarly,
a wavy pattern or a burr may also be formed on some
portions of the surface of the side surface 503, which are
cut to form the plurality of protrusions 504, due to the
cutting process. According to an embodiment, burr may
refer to shape of surface generated in the process of
cutting and/or grinding metal (e.g., iron, stainless steel,
and/or aluminum). For example, when metal is cut and/or
ground for hole machining or surface machining, burr
may refer to a structure in which an edge of the metal
protrudes or an end of a cut portion is curled.

[0111] In some embodiments, a pattern having a pre-
determined direction may be formed on some portions of
the surface of the shape-machined lattice material 500.
For example, when shape-machining (e.g., cutting) is
performed, a cutting tool (milling tool) is moved along a
predetermined direction on some portions of the surface
of the lattice material 500, and a pattern corresponding to
the moving direction of the cutting tool may be formed on
the surface of the lattice material 500. A directional
pattern formed on the surface of the lattice material
500 may appear as a wavy pattern (e.g., FIG. 30A), a
circle, and/or a straightline (e.g., FIG. 30B). In addition, a
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pattern having predetermined directionalities in various
shapes may be formed on the surface of the lattice
material 500.

[0112] Hereinafter, an etching process to be performed
on the shape-machined lattice material 500 will be de-
scribed with reference to the drawings.

[0113] FIG.20is aflowchartschematically illustratinga
process of etching a lattice module according to an
embodiment. FIG. 21 is a view illustrating a shape-ma-
chined lattice module according to an embodiment. FIG.
22is aview illustrating a reinforcement area according to
an embodiment. FIG. 23 is a side view of the lattice
module according to an embodiment. FIG. 24 is a rear
view of a lattice module in which lattice areas are formed
according to an embodiment. FIG. 25 is an enlarged view
of lattice areas according to an embodiment. FIG. 26 is a
view illustrating lattice areas according to an embodiment
from another angle. FIG. 27 is a view illustrating a re-
inforcement area and lattice areas according to an em-
bodiment.

[0114] Referring to FIGS. 20 to 27, a lattice module
etching process may include a process of etching a
reinforcement area (422), a process of forming lattice
areas (424), and a process of removing an auxiliary area
(426).

[0115] According to an embodiment, a shape-ma-
chined first surface 601 of a lattice material 600 (e.g.,
support material) may be etched. In an embodiment (see
FIGS. 22 and 23), at least a partial area of the lattice
material 600 in a first vertical direction (the +z-axis direc-
tion) may be provided as a reinforcement area 650. In
otherwords, an area having a predetermined thicknessin
the vertical direction (the z-axis direction) from the first
surface 601 of the shape-machined lattice material 600
may be described as the reinforcement area 650. In an
embodiment, the reinforcement area 650 may reduce the
deformation of and damage to the lattice material (e.g.,
the lattice material 500 of FIGS. 15 to 19 and the lattice
material 600 of FIGS. 20 to 27) during the process of
manufacturing a lattice module (e.g., the lattice module
300 of FIG. 7). In other words, the lattice material 600
before being machined into a lattice module (e.g., the
lattice module 300 in FIG. 7) is made thick by the re-
inforcement area 650 to reduce damage and deformation
during the manufacturing process, and the reinforcement
area 650 is removed through an etching process. Thus,
the completed lattice module (e.g., the lattice module 300
of FIG. 7) may have a thickness smaller than that of the
lattice material 600. For example, a first surface 301 of
the completed lattice module (e.g., the lattice module 300
of FIG. 7) may correspond to a first surface 651 of the
lattice material 600 from which the reinforcement area
650 has been removed.

[0116] According to an embodiment (see FIGS. 25 and
26), an etching process for forming lattice areas 620 on a
firstsurface 601 and/or a second surface 602 of the lattice
material 600 (e.g., a first area) may be performed. In an
embodiment, the lattice areas 620 may each include a
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plurality of openings 621, 622, 623, 624, and 625. The
plurality of openings 621, 622, 623, 624, and 625 may be
referred to as first to fifth openings 621, 622, 623, 624,
and 625, respectively. However, the illustrated embodi-
ments are only some embodiments of the spirit of the
disclosure, and various modifications are possible. That
is, the number or shapes of the openings included in the
lattice area 620 should not be interpreted as being limited
to the illustrated embodiment.

[0117] According to an embodiment, a predetermined
number of openings 621, 622, 623, 624, and 625 may be
included in the lattice area 620, and the openings may
have predetermined shapes. In order to form the plurality
of openings 621, 622, 623, 624, and 625, masking for
providing shapes corresponding to the openings 621,
622, 623, 624, and 625 may be performed. The first
surface 601 or the second surface 602 of the masked
lattice material 600 may be etched, and lattice areas 620
may be formed. In some embodiments, on the second
surface 602, masking and etching processes are per-
formed between every two adjacent bars 610, and as a
result, the lattice areas 620 may not be formed in some
portions (e.g., the support areas 630) of the first surface
601 corresponding to the second areas (e.g., the second
areas 314in FIG. 11). In other words, since only the areas
between adjacent bars 610 are etched, the lattice areas
620 and the support areas 630 facing each of the plurality
of bars 610 may be alternately formed on the first surface
601. In some embodiments, the lattice areas 620 may be
evenly formed on the first surface 601. For example, the
support areas 630 may not be formed on the first surface
601 and only the lattice areas 620 may be formed. In this
case, masking may be performed on the first surface 601.
[0118] According to an embodiment (see FIGS. 25 and
26), the plurality of openings 621, 622, 623, 624, and 625
may be all exposed when viewed from a direction per-
pendicular to the first surface 601. As another example,
when viewed from a direction perpendicular to the sec-
ond surface 602, at least some of the openings 621 and
625 may be covered by the plurality of bars 610. In other
words, when viewed from a direction perpendicular to the
second surface 602, it may be described that the first
openings 621 and the fifth openings 625 are at least
partially overlap at least some of the plurality of bars 610.
[0119] According to an embodiment (see FIG. 27), the
auxiliary area 640 may be removed. In an embodiment, a
partial area of the lattice material 600 adjacent to the
auxiliary lattice area 620a may be etched so as to remove
the auxiliary area 640 disposed at the edge area in the
short side direction (the x-axis direction) of the lattice
material 600.

[0120] According to an embodiment, the auxiliary lat-
tice area 620a may include a first auxiliary opening 621a
and a second auxiliary opening 622a. As described
above, the auxiliary lattice area 620a may have a shape
different from that of the lattice areas 620. For example,
the auxiliary lattice area 620a may include auxiliary open-
ings 621a and 622a corresponding to some of the open-
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ings 621, 622, 623, 624, and 625 included in the lattice
areas 620 (e.g., the first openings 621 and/or the second
openings 622). In some embodiments, the auxiliary
openings 621a and 622a formed in the auxiliary lattice
area 620a and the openings 621, 622, 623, 624, and 625
formed in the lattice areas 620 may have different
shapes.

[0121] FIG. 28 is a view showing a portion of an etched
surface of a lattice material according to an embodiment.
FIG. 29 is a view showing another portion of the etched
surface of the lattice material according to an embodi-
ment. FIGS. 30A and 30B are views showing the surfaces
of bars having a pattern a predetermined directionality
according to an embodiment, respectively. In describing
FIG. 28, FIG. 29, FIG. 30A, and/or FIG. 30B, the refer-
ence numerals described above with reference to FIGS.
20 to 27 may be referred to together.

[0122] According to an embodiment (mainly see FIG.
28), some portions of the etched surface of the lattice
material 600 (e.g., the reinforcement area 650) may not
have a burr and a directional pattern, unlike some por-
tions of the surface (e.g., the inclined surface 515 of FIG.
19) of the shape-machined (e.g., cut) lattice material
(e.g., the lattice material 500 of FIG. 16). In other words,
since some portions of the etched surface of the lattice
material 600 is generally peeled by the etching solution
(orlaser), anon-directional pattern may be formed and no
burr may be formed.

[0123] According to an embodiment (mainly see FIG.
29), in order to form a predetermined pattern (e.g., a
plurality of openings 621, 622, 623, 624, and 625), mask-
ing may be performed on some portions of the surface of
the lattice material 600 (e.g., the first surface 601 or the
second surface 602). After an etching process is per-
formed on the masked areas, the masking may be re-
moved. In this case, an alkaline solution may be applied
to some portions of the surface of the lattice material 600
(e.g., the first surface 601 or the second surface 602). In
an embodiment, in some portions of the surface of the
lattice material 600 to which the alkaline solution has
been applied, at least some grain boundaries may be
etched, and crystal grains may be observed.

[0124] In an embodiment, referring to FIGS. 30A and
30B, it may be described that, in some portions of the
shape-machined (e.g., cut) lattice material (e.g., the in-
clined surfaces 515 of FIG. 19), a pattern having a pre-
determined directionality and/or a burr may be observed
and in some portions (e.g., the first surface 601 or the
second surface 602) of the etched lattice material, crystal
grains may be observed.

[0125] FIG. 31 is a side view illustrating a display to
which a lattice module according to an embodiment of the
disclosure is coupled. FIG. 32 is a side view of a lattice
module according to an embodiment of the disclosure.
[0126] Referring to FIG. 31, the electronic device 101
may include a display 280 and a lattice module 300.
Referring to FIG. 31 and/or FIG. 32, the lattice module
300 may include a plurality of bars 310. The configuration
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of the display 280 of FIG. 31 is wholly or partly the same
as the configuration of the display 203 of FIGS. 2 to 4B,
and the configuration of the lattice module 300 and the
plurality of bars 310 of FIG. 31 and/or FIG. 32 may be
wholly or partly the same as the configuration of the lattice
module 300 and/or the plurality of bars 310 of FIGS. 7 to
11.

[0127] According to an embodiment, the display 280
may include a cover window 281, a display panel 282,
and a cover panel 283.

[0128] The cover window 281 may protect at least a
portion of the display 280 (e.g., the display panel 282).
For example, the cover window 281 may be located
above the display panel 282. The cover window 281
may be a substantially transparent protective member
and/or a protective layer covering at least a portion of the
display panel 282.

[0129] Accordingto an embodiment, the cover window
281 may reduce damage (e.g., scratches) to the display
panel 282. For example, the cover window 281 may be
ultra-thin glass (UTG) or flexible thin glass (FTG). Ac-
cording to an embodiment, the cover window 281 may be
a polyimide (PI) film.

[0130] According to an embodiment, the display panel
282 may visually provide information to the outside of the
electronic device 101 (e.g., a user). The display panel
282 may include, for example, a hologram device or a
projector and a control circuit for controlling the corre-
sponding device. According to an embodiment, the dis-
play panel 282 may include a touch sensor configured to
detect touches or a pressure sensor configured to mea-
sure the intensity of force generated by the touches. The
display panel 282 may be located between the cover
window 281 and the cover panel 283.

[0131] According to an embodiment, the cover panel
283 may support the display panel 282. The cover panel
283 may be located between the display panel 282 and
the lattice module 300.

[0132] Accordingtoanembodiment, the lattice module
300 may support atleast a portion of the display 280 (e.g.,
the cover panel 283). For example, the lattice module 300
may be attached to the cover panel 283 of the display
280. An adhesive layer or adhesive tape interconnecting
the lattice module 300 and the cover panel 283 may be
omitted for convenience of description.

[0133] Accordingtoanembodiment, the lattice module
300 may include a plate 300a and a plurality of bars 310.
The lattice module 300 may be integrally formed by using
a shape-machining process. For example, the plate 300a
and the plurality of bars 310 may be integrally formed
through the shape-machining process. For example, the
plurality of bars 310 may each include a second area
(e.g., the second area 314 of FIG. 12) extending from the
plate 300a and a first area (e.qg., the firstarea 312 of FIG.
12) extending from the second area 314.

[0134] According to an embodiment, the bars 310 may
extend on the plate 300a. For example, the lattice module
300 may include a first surface 301 and a second surface
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302 opposite to the first surface 301. The first surface 301
and the second surface 302 may be surfaces of the plate
300a. For example, the plate 300a may include the first
surface 301 and the second surface 302 opposite to the
first surface 301. At least a portion of the plate 300a may
be located between the plurality of bars 310 and the
display 280.

[0135] Accordingto an embodiment, the lattice module
300 may be formed through a shape-machining process
and/or an etching process. For example, the first surface
301 of the plate 300a may be produced through a shape-
machining process (e.g., cutting process or shearing
process). For example, due to the cutting process, a
pattern may be formed of the first surface 301. For ex-
ample, the first surface 301 may include a wavy pattern, a
circular pattern, a straight-line pattern, and/or a burr
according to the cutting process.

[0136] According to an embodiment, the second sur-
face 302 of the plate 300a may be formed through a
shape-machining process and an etching process. For
example, at least a portion of the second surface 302 of
the plate 300a may include a surface shape formed due
to the etching process. According to an embodiment, the
lattice area 320 may be formed through an etching pro-
cess. The second surface 302 may provide atleast some
of the lattice areas 320.According to an embodiment, the
first surface 301 of the plate 300a may support the display
280. For example, the first surface 301 may face and
support the cover panel 283 of the display 280. The
plurality of bars 310 may extend on the second surface
302. For example, the plurality of bars 310 may be a part
of the lattice module 300 formed through a shape-ma-
chining process of a lattice material (e.g., the lattice
material 500 of FIG. 16).

[0137] Accordingtoanembodiment, thereis a trade-off
relationship between securing a certain size (eg, thick-
ness) of a lattice module for stably supporting a display in
an electronic device and reducing the size of the lattice
module for mounting space efficiency inside the electro-
nic device. As the electronic device of the present dis-
closure provides an integrated structure of the lattice
module 300, an improvement in the ratio between the
lattice area of the lattice module 300 and the multi-bar,
and a rigid area (e.g. reinforcement area 650 and/or
auxiliary area 640) added only during the process of
the lattice module 300, It is possible to reduce the thick-
ness of the lattice module and provide stable rigidity for
display support.

[0138] According to an embodiment, a reinforcement
area (e.g., the reinforcement region 650 of FIG. 23) may
be required based on the thickness of the lattice module
300. For example, the lattice module 300 of an embodi-
ment may include the reinforcement area 650. The lattice
module 300 may include lattice areas 320 (e.g., the lattice
areas 320 of FIG. 12 and/or FIG. 13). According to an
embodiment, when the length (or thickness) of the lattice
areas 320 of the lattice module 300 is about 0.05 mm to
about 0.2 mm, the reinforcement area 650 may be re-
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quired. Due to the reinforcement area 650, the strength of
the lattice module 300 obtained due to machining (e.g., a
shape-machining process) may be improved, and da-
mage to the lattice module 300 may be reduced or pre-
vented. For example, without the reinforcement region
650, when the thickness of the lattice module 300 is equal
to orless than about 0.2 mm, deformation and tool chatter
may occur during a shape-machining process (e.g., cut-
ting), and the quality of the workpiece may be degraded.
[0139] According to an embodiment, the thickness of
the lattice area of the lattice module 300 (hereinafter, a
first thickness D1) may be approximately 0.05 mm to 0.2
mm. If the lattice module has a thickness exceeding 0.2
mm, it may not be helpful for mounting efficiency of the
electronic device due to the large thickness. In addition,
the flesh around the opening formed in the lattice module
may be broken due to repeated bending (eg, life test), or
the inflow of foreign substances may increase due to an
increase in the thickness of the opening.

[0140] According to an embodiment, the thickness of
each of the plurality of multi-bars 310 of the lattice module
300 (hereinafter, a second thickness D2) may be approxi-
mately 0.3 mm to 1.0 mm. For example, the second
thickness D2 of the plurality of multi-bars 310 may be
approximately 0.3 mm to 0.8 mm. The second thickness
D2 of the multi-bar 310 may be formed to correspond to
the thickness of a portion of the second housing (e.g., the
second plate 221 of the second housing 202 in FIG. 4A)
disposed parallel to one side of the multi-bar 310. The
multi-bar 310 may be formed to correspond to or smaller
in consideration of the thickness of the second housing
around the multi-bar 310, so that contact with other
instruments may not occur during sliding movement.
[0141] According to an embodiment, the thickness of
each of the plurality of multi-bars 310 of the lattice module
300 (hereinafter, a second thickness D2) may be approxi-
mately 0.3 mm to 1.0 mm. For example, the second
thickness D2 of the plurality of multi-bars 310 may be
approximately 0.3 mm to 0.8 mm. The second thickness
D2 of the multi-bar 310 may be formed to correspond to
the thickness of a portion of the second housing (e.g., the
second plate 221 of the second housing 202 in FIG. 4A)
disposed parallel to one side of the multi-bar 310. The
multi-bar 310 may be formed to correspond to or smaller
in consideration of the thickness of the second housing
around the multi-bar 310, so that contact with other
instruments may not occur during sliding movement.
[0142] According to an embodiment, a ratio between
the first thickness D1 of the lattice area and the second
thickness D2 of each of the plurality of multi-bars 310 may
be approximately 1:1.5 to 1:20. In the electronic device
according to the present disclosure, as the first thickness
D1 is reduced for mounting space efficiency and the
second thickness D2 of a certain size or more is secured
for stable support of the display, the thickness issue of the
lattice module 300 in the trade-off relationship can be
solved.

[0143] According to an embodiment, individual bars



33 EP 4 474 942 A1 34

3101, 3102, and 3103 of the plurality of bars 310 may be
spaced apart by a predetermined distance. For example,
the plurality of bars 310 may include bars (e.g., a first bar
3101, a second bar 3102, and a third bar 3103) spaced
apart from each other. According to an embodiment, the
width w of one of the plurality of bars (e.g., the first bar
3101, the second bar 3102, and the third bar 3103) may
be greater than the interval g of the plurality of bars 310.
Forexample, the interval g of the plurality of bars 310 may
be the distance between the first and second bars 3101
and 3102. Forexample, the distance between the second
bar 3102 and the third bar 3103 and the distance between
any two bars 310 adj acent to each other may be con-
stant, for example, can be spaced apart by the interval g.
In an embodiment, the ratio of the width w of the plurality
ofbars 310 to the interval g of the plurality of bars 310 may
be about 0.15:0.1.

[0144] According to an embodiment, when the lattice
module 300 is bent, the ratio of the width w of the plurality
ofbars 310 to the interval g of the plurality of bars 310 may
be increased. For example, in an embodiment, the inter-
val g of the plurality of bars 310 may decrease as the
display 280 is bent. For example, in an embodiment, in
the substantially unbent state (e.g., the flatarea), the ratio
ofthe width w of the plurality of bars 310 to the interval g of
the plurality of bars 310 may be about 1.6:0.35. For
example, in an embodiment, in at least the partially bent
state (e.g., the curved area), the ratio of the width w of
each of the plurality of bars 310 to the interval g of the
plurality of bars 310 may be about 1.6:0.132. According to
an embodiment, as the ratio of the width of each of the
plurality of bars 310 to the interval g of the plurality of bars
310increases, lifting caused by the repulsive force of the
display 280 may be reduced. In the position where the
lattice module 300 is bent, lifting due to the repulsive force
of the display 280 may be reduced. According to an
embodiment, the width and/or interval of the plurality of
bars 310 may be selectively designed depending on the
repulsive force of the display 280.

[0145] According to an embodiment, the ratio of the
width w of the plurality of bars 310 to the interval g of the
plurality of bars 310 may be changed based on the
curvature of the lattice module 300. According to an
embodiment, the widths, shapes, number and/or sizes
of the lattice areas 320 may be selectively designed. For
example, based on the required structure of the electro-
nicdevice 101 (e.g., the material of the display 280 and/or
the lattice module 300), the number of patterns, the
lengths, the widths, the thicknesses of the lattice areas
320, and/or the intervals of the patterns of the lattice
areas 320 may be selectively designed.

[0146] An electronic device (e.g., a portable terminal)
may include a display having a flat surface display or a flat
surface and a curved surface. An electronic device in-
cluding a display may have a limitation in implementing a
screen larger than the size of the electronic device due to
a fixed display structure. Accordingly, electronic devices
including a rollable display have been researched.
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[0147] An electronic device may include a lattice mod-
ule for supporting a rollable display. The lattice module
may include a multi-bar structure in which a plurality of
bars is disposed. The multi-bar structure may operate
along the operating trajectory of the rollable display.
However, when the multi-bar structure is separately at-
tached on a plate, the thickness of the lattice module may
be increased and thus space efficiency inside the elec-
tronic device may be degraded, and the plurality of bars
may be separated from the plate.

[0148] Accordingtoanembodimentofthe disclosure, it
is possible to provide an electronic device including a
lattice module configured integrally with a multi-bar struc-
ture and a plate.

[0149] The problems to be solved in the disclosure are
not limited to the above-mentioned problems may be
expanded in various ways without departing from the
spirit and scope of the disclosure.

[0150] According to an embodiment of the disclosure,
by providing a lattice module configured integrally with a
multi-bar structure, it is possible to improve space effi-
ciency inside an electronic device and to improve rigidity
of the lattice module.

[0151] In addition, various effects directly or indirectly
identified through the disclosure may be provided.
[0152] According to an embodiment, an electronic de-
vice may include housings including a first housing (e.g.,
the first housing 201 in FIG. 2) and a second housing
(e.g., the second housing 202 in FIG. 2) configured to
accommodate at least a portion of the first housing and
guide sliding of the first housing, a flexible display (e.g.,
the display 203 in FIG. 2) including a first display area
connected to the first housing and a second display area
extending from the first display area, and a lattice module
(e.g., the lattice module 300 of FIG. 7) configured to
support at least a portion of the second display area.
The lattice module may include a plate (e.g., the plate
300ain FIG. 7),and a plurality of bars (e.g., the plurality of
bars 310 of FIG. 7) disposed side by side on the plate.
Each of the plurality of bars may include a second area
(e.g., the second area 314 in FIG. 11) extending from the
plate and a first area (e.g., the first area 312 in FIG. 11)
extending from the second area. A first width of the first
area may be greater than a second width of the second
area. The plate may include a lattice area (e.g., the lattice
area 320 in FIGS. 11 to 13) located between adjacent
ones of the plurality of bars and including a plurality of
openings, and the plate and the plurality of bars may be
integrally formed through a shape-machining process.
[0153] According to an embodiment, the flexible dis-
play may include a cover window (e.g., the cover window
281 of FIG. 31), a display panel (e.g., the display panel
282 of FIG. 31) located under the cover window, and a
cover panel (e.g., the cover panel 283 of FIG. 31) located
under the display panel. The plate may include a first
surface (e.g., the first surface 301 in FIG. 11) configured
to supportthe cover panel and a second surface (e.g., the
second surface 302 in FIG. 11) opposite to the first sur-
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face. The plurality of bars may be disposed on the second
surface.

[0154] According to an embodiment, the first surface
may be formed through a shape-machining process, and
the second surface may be formed through an etching
process.

[0155] Accordingtoanembodiment, it may be possible
to provide an electronic device, in which, when viewed
from a direction perpendicular to one surface (e.g., the
second surface 302) of the plate, the first area of each of
the plurality of bars overlaps at least some of the open-
ings provided in the lattice area.

[0156] Accordingtoanembodiment,itmay be possible
to provide an electronic device, in which the lattice mod-
ule includes a second surface opposite to the first sur-
face, and the second surface includes a support area
(e.g., the support area 330 in FIGS. 11 to 13) facing the
first area of each of the plurality of bars, and the lattice
area and the support area are alternately disposed.
[0157] Accordingtoanembodiment, it may be possible
to provide an electronic device, in which, when viewed
from a direction perpendicular to one surface (e.g., the
first surface 301) of the plate, the plurality of openings
provided in the lattice area are exposed.

[0158] Accordingtoanembodiment,itmay be possible
to provide an electronic device, in which each of the
plurality of bars includes an inclined surface that config-
ures a side surface of the second area and forms a
predetermined angle with one surface (e.g., the second
surface 302) of the plate.

[0159] Accordingtoanembodiment, it may be possible
to provide an electronic device, in which a pattern having
a predetermined directionality is disposed on the inclined
surface.

[0160] Accordingtoanembodiment, it may be possible
to provide an electronic device, in which the housings
further include a guide plate (e.g., the guide rails 215 in
FIG. 4A) including concave rails (e.g., the rails 215a in
FIG.4A), and each of the plurality of bars further includes
a protrusion extending from an edge area and operatively
connected to the concave rails.

[0161] Accordingtoanembodiment,itmay be possible
to provide an electronic device, in which a pattern having
a predetermined directionality is disposed on a surface of
each of the plurality of bars around the protrusion.
[0162] Accordingtoanembodiment,itmay be possible
to provide an electronic device, in which crystal grains are
disposed in at least a portion of the support area adjacent
to the lattice area.

[0163] Accordingtoanembodiment, it may be possible
to provide an electronic device further including a motor
structure disposed on the first housing and configured to
generate a driving force for sliding of the housing.
[0164] Accordingtoanembodiment, it may be possible
to provide an electronic device further including a gear
connected to the motor structure and configured to rotate
based on the driving force and a rack connected to the
second housing.
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[0165] Accordingtoanembodiment,itmay be possible
to provide an electronic device, in which at least a portion
of the guide plate is configured to face the rack.

[0166] According to an embodiment, at least a portion
of the second display area may be connected to the
lattice module.

[0167] Accordingto an embodiment, a method of man-
ufacturing a lattice module used in a rollable device may
include a process of forming a plurality of bars (e.g., the
plurality of bars 310 in FIG. 8) by cutting at least a portion
of a second surface of a lattice material (e.g., the lattice
material 500 in FIG. 16) including a first surface and a
second surface opposite to the first surface, a process of
forming a plurality of protrusions (e.g., the protrusions
304 in FIG. 9) by cutting at least another portion of the
lattice material, and a process of forming a lattice area
(e.g., the lattice area 320 of FIG. 9) by etching at least a
portion of the lattice material. Each of the plurality of bars
may include a second area extending from the second
surface and a first area extending from the second area.
Afirst width of the first area may be greater than a second
width of the second area. The lattice area may be located
between adjacent ones the plurality of bars and may
include a plurality of openings extending from the first
surface to the second surface.

[0168] Accordingtoanembodiment, the lattice module
manufacturing process may further include a process of
etching a reinforcement area (e.g., the reinforcement
area 650 in FIG. 23) provided on the first surface. The
reinforcement area may be provided to at least a partial
area of the lattice material having a predetermined thick-
ness in a direction perpendicular to the first surface from
the first surface. The process of etching the reinforce-
ment area may be performed after the process of forming
the plurality of bars. For example, the process of etching
the reinforcement area may remove the reinforcement
area for preventing deformation that may occur during
the process of forming the plurality of bars. By etching the
reinforcement area, the lattice module may have a thick-
ness smaller than that of the lattice material.

[0169] Accordingtoanembodiment, the lattice module
manufacturing process may further include manufactur-
ing an auxiliary area (e.g., the auxiliary area 640 in FIG.
21). The auxiliary area may be disposed in an edge area
ofthe lattice material and configured to reduce damage to
or deformation of the lattice material during the manu-
facturing of the lattice module.

[0170] According to an embodiment, the process of
forming the lattice area may further include a process of
performing masking on the second surface between
adjacent ones of the plurality of bars, and a process of
etching the masked second surface. According to an
embodiment, it may be possible to provide a lattice
module manufacturing process further including a pro-
cess of performing masking on the first surface and a
process of etching the masked first surface.

[0171] Accordingto an embodiment, the lattice module
manufacturing process may further include an auxiliary
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lattice area (e.g., the auxiliary lattice area 620ain FIG. 27)
in an edge area of the lattice material.

[0172] Accordingtoanembodiment, the lattice module
(e.g., the lattice module 300 in FIG. 11) may include a
plate (e.g., the plate 300ain FIG. 7), and a plurality of bars
(e.g., the plurality of bars 310 of FIG. 8) disposed side by
side on the plate. Each of the plurality of bars may include
a second area (e.g., the second area 314 in FIG. 11)
extending from one surface (e.g., the second surface 302
in FIG. 11) of the plate and a first area (e.g., the first area
312in FIG. 11) extending from the second area. The plate
may include a lattice area (e.g., the lattice area 320 in
FIG. 10) disposed between adjacent ones of the plurality
of bars andincluding a plurality of openings, when viewed
from above the second surface of the plate, atleast some
of the plurality of openings may overlap at least a portion
of the second area, and when viewed from above the first
surface of the plate, the plurality of openings may be
exposed to the outside, and the plate and the plurality of
bars may be integrally formed through a shape-machin-
ing process.

[0173] According to an embodiment, an electronic de-
vice may include housings including a first housing and a
second housing configured to accommodate at least a
portion of the first housing and guide sliding of the first
housing, a flexible display including a first display area
and a second display area extending from the first display
area, and a monolithic support structure configured to
support at least a portion of the second display area. The
support structure includes a plate part and a plurality of
bar-shaped parts protruding side by side from the plate
partand disposed parallel to the plate part. The plate part
and the plurality of bar-shaped parts are formed from a
single monolithic structure. Each of the plurality of bar-
shaped parts includes a second portion extending from
the plate part and a first portion extending from the
second portion, and a first width of the first portion is
greater than a second width of the second portion. The
plate part includes a plurality of openings located be-
tween adjacent ones of the bar-shaped parts.

[0174] According to an embodiment, the flexible dis-
play may further comprise a cover window, a display
panel located under the cover window, and a cover panel
located under the display panel. The plate part may
further comprise a first surface configured to support
the cover panel and a second surface opposite to the
first surface, and the plurality of bar-shaped parts are
extended on the second surface.

[0175] Accordingto an embodiment, the thickness of a
first area including the plurality of openings may be 0.05
mm to 0.2 mm.

[0176] According to an embodiment, a ratio between a
thickness of a first area including the plurality of openings
and a thickness of each of the plurality of protruding
portions may be 1:1.5 to 1:20.

[0177] According to an embodiment, when viewed
from a direction perpendicular to one surface of the plate
part, the first portion of each of the plurality of bar-shaped
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parts may overlap at least a portion of the plurality of
openings.

[0178] According to an embodiment, when viewed
from a direction perpendicular to one surface of the plate
part, the plurality of bar-shaped parts of the supporting
structure and a first area including the plurality of open-
ings may be alternately disposed.

[0179] According to an embodiment, when viewed
from a direction perpendicular to first surface or the
second surface of the plate part, the plurality of openings
may be exposed.

[0180] According to an embodiment, in each of the
plurality of bar-shaped parts, the second portion may
be extended from the plate part in an acute angle with
respect to the plate part and a first portion may be sub-
stantially 90-degree angle with respect to the plate part.
[0181] According to an embodiment, in each of the
plurality of bar-shaped parts, both side surfaces of the
second portion may form an acute angle with the second
surfaces of the plate part and both side surfaces of the
first portion may form a substantially 90-degree angle
with the second surfaces of the plate part.

[0182] Accordingto an embodiment, the support struc-
ture may be an integral structure extending seamlessly
from the plate part to the plurality of bar-shaped parts.
[0183] Accordingtoanembodiment, the housings may
further comprise a guide plate including a concave rails,
and each of the plurality of bar-shaped parts may further
include a protrusion extending from an edge area and
operatively connected to the concave rails.

[0184] Accordingto an embodiment, a method of man-
ufacturing a support structure used in a device may
include forming a plurality of bar-shaped parts by cutting
atleasta portion of a second surface of a support material
comprising a first surface and a the second surface
opposite to the first surface, forming a plurality of protru-
sions by cutting at least a portion of the a side surface
connecting the first surface and the second surface of the
support material, and forming a first area by etching at
least a portion of the support material. Each of the plur-
ality of bar-shaped parts may include a second portion
extending from the second surface and a first portion
extending from the second portion, and the second por-
tion has a width smaller than afirst width of the first portion
is greater than a second width of the second portion. The
first area may be located between adjacent ones the
plurality of bar-shaped parts and includes a plurality of
openings extending from the first surface to the second
surface.

[0185] Accordingto an embodiment, a method of man-
ufacturing a support structure used in a device may
further include etching a reinforcement area provided
on the first surface, wherein the etching of the reinforce-
ment area is performed after the forming of the plurality of
bar-shaped parts. The reinforcement area may be pro-
vided to at least a partial area of the support material
having a predetermined thickness in a direction perpen-
dicular to the first surface from the first surface.
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[0186] According to an embodiment, the forming the
plurality of bar-shaped parts may further comprise cutting
at least a portion of the second surface while leaving an
auxiliary area on at least a portion of an edge area of the
support material. The method may further comprise re-
moving the auxiliary area, and the auxiliary area may be
disposed in the edge area of the support material and is
provided as an area where the support material can be
supported within manufacturing equipment during man-
ufacturing process.

[0187] Accordingto an embodiment, the forming of the
first area may further comprise performing masking on
the second surface between adjacent ones of the plur-
ality of bar-shaped parts and etching at least a portion of
the masked second surface.

[0188] Accordingto an embodiment, the forming of the
firstice area may further comprise performing masking on
the first surface and etching at least a portion of the
masked first surface.

[0189] Accordingto an embodiment, a method of man-
ufacturing a support structure used in a device may
further include forming an auxiliary support area in an
edge area of the support material.

[0190] According to an embodiment, a support struc-
ture used in an electronic device may comprise a plate
part including a first surface and a second surface oppo-
site to the first surface, and a plurality of bar-shaped parts
extending from the second surface of the plate part and
protruding in paralled thereon. Each of the plurality of bar-
shaped parts may include a second portion extending
from the second surface and afirst portion extending from
the second portion. The plate part may include a plurality
of openings located between adjacent ones of the plur-
ality of bar-shaped parts. When viewed from above the
second surface of the plate part, at least some of the
plurality of openings may overlap at least a portion of the
first portion. When viewed in a view from above the first
surface of the plate part, the plurality of openings may be
exposed to the outside.

[0191] It may be apparent to a person ordinarily skilled
in the technical field to which the disclosure belongs that
the above-described electronic device including a multi-
bar structure according to the disclosure is not limited by
the above-described embodiments and drawings, and
can be variously substituted, modified, and changed
within the technical scope of the disclosure.

[0192] While the present disclosure has been shown
and described with reference to various embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the present disclosure as defined
by the appended claims and their equivalents.

Claims

1. An electronic device comprising:
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housings including a first housing and a second
housing configured to accommodate at least a
portion of the first housing and guide sliding of
the first housing;

a flexible display including a first display area
and a second display area extending from the
first display area; and

amonolithic support structure configured to sup-
port atleast a portion of the second display area,
wherein the support structure includes a plate
part and a plurality of bar-shaped parts protrud-
ing side by side from the plate part and disposed
parallel to the plate part,

wherein the plate part and the plurality of bar-
shaped parts are formed from a single mono-
lithic structure.

wherein each of the plurality of bar-shaped parts
includes a second portion extending from the
plate part and a first portion extending from the
second portion, and a first width of the first
portion is greater than a second width of the
second portion, and

wherein the plate part includes a plurality of
openings located between adjacent ones of
the bar-shaped parts.

The electronic device of claim 1, wherein the flexible
display further comprises a cover window, a display
panel located under the cover window, and a cover
panel located under the display panel, and wherein
the plate part further comprises a first surface con-
figured to support the cover panel and a second
surface opposite to the first surface, and the plurality
of bar-shaped parts are extended on the second
surface.

The electronic device of claim 1 or 2, wherein the
thickness of a first area including the plurality of
openings is 0.05 mm to 0.2 mm.

The electronic device according to any one of claims
1 to 3, wherein a ratio between a thickness of a first
area including the plurality of openings and a thick-
ness of each of the plurality of bar-shaped parts is
1:1.5 to 1:20.

The electronic device according to any one of claims
1 to 4, wherein when viewed from a direction per-
pendicular to one surface of the plate part, the first
portion of each of the plurality of bar-shaped parts
overlaps atleast a portion of the plurality of openings.

The electronic device according to any one of claims
1 to 5, wherein when viewed from a direction per-
pendicular to one surface of the plate part, the plur-
ality of bar-shaped parts of the support structure and
a first area including the plurality of openings are
alternately disposed.
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The electronic device according to any one of claims
1 to 6, wherein when viewed from a direction per-
pendicular to first surface or the second surface of
the plate part, the plurality of openings are exposed.

The electronic device according to any one of claims
1to 7, wherein in each of the plurality of bar-shaped
parts, the second portion is extended from the plate
part in an acute angle with respect to the plate part
and a first portion is substantially 90-degree angle
with respect to the plate part.

The electronic device according to any one of claims
1 to 8, wherein in each of the plurality bar-shaped
parts, both side surfaces of the second portion forms
an acute angle with the second surfaces of the plate
partand both side surfaces of the first portion forms a
substantially 90-degree angle with the second sur-
faces of the plate part.

The electronic device according to any one of claims
1 to 9, wherein the support structure is an integral
structure extending seamlessly from the plate part to
the plurality of bar-shaped parts.

The electronic device according to any one of claims
1 to 10, wherein the housings further comprise a
guide plate including a concave rails, and

wherein each of the plurality of bar-shaped parts
further includes a protrusion extending from an edge
area and operatively connected to the concave rails.

The electronic device according to any one of claims
1 to 11, further comprising a motor structure dis-
posed in the first housing and configured to generate
a driving force for the sliding of the first housing.

The electronic device according to any one of claims
1 to 12, further comprising a gear connected to the
motor structure and configured to rotate based on
the driving force and a rack connected to the second
housing,

wherein the housings further include a guide rail
comprising concave rails, and

wherein at least a portion of the guide rail is
configured to face the rack.

A support structure used in an electronic device, the
support structure comprising:

aplate partincluding afirst surface and a second
surface opposite to the first surface; and

a plurality of bar-shaped parts extending from
the second surface of the plate part and protrud-
ing in paralled thereon,

wherein each of the plurality of bar-shaped parts
includes a second portion extending from the
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second surface and a first portion extending
from the second portion,

wherein the plate part includes a plurality of
openings located between adjacent ones of
the plurality of bar-shaped parts,

wherein, when viewed from above the second
surface of the plate part, at least some of the
plurality of openings overlap at least a portion of
the first portion, and

wherein, when viewed in a view from above the
first surface of the plate part, the plurality of
openings is exposed to the outside.
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